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DISCLAIMER: This document provides guidance for EPA and PMRA reviewers on how to complete a data 
evaluation record after reviewing a scientific study concerning the acute toxiciry of a pesticide to fi sh. It is not 
intended to prescribe conditions to any external party for conducting this study nor to establish absolute criteria 
regarding the assessment of whether the study is sc ientifically sound and whether the study satisfies any applicable 
data requirements. Reviewers are expected to review and to determine for each study, on a case-by-case basis, 
whether it is scientifically sound and provides sufficient information to satisfy applicable data requirements. Studies 
that fail to meet any of the conditions may be accepted, if appropriate; similarly, studies that meet all of the 
conditions may be rejected, if appropriate. In sum, the reviewer is to take into account the totality of factors related 
to the test methodology and results in determining the acceptabiliry of the study. 
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Data Evaluation Record on the Acute Toxicity of Permcthrin T EP (High PBO:Permethrin 
Ratio) to Fish (Lepomis macrocltirus) 
PMRA Submission Number{ ........... } EPA MRJD Number 4954030 I 

EX ECUTIVE SUMMARY: 

In a 96-h acute toxicity study, bluegill sunfish (lepomis macrochirus) were exposed to a TEP blend containing 
Permethrin and Piperonyl butoxide (PBO) at nominal concentrations ofO (negative and solvent controls), 13 , 25, 50, I 00, 
and 200 µg fonnulation/L under flow through conditions. This ratio of two actives is used in Biomist 3+ 15 ULV 
Mosquito Control product. The nominal concentration levels corresponded to nominal pem1ethrin concentrations of 
0.377, 0.725, 1.45, 2.90, and 5.80 µg ai/L and nominal concentrations of 1.86, 3.57, 7.15, 14.3, and 28.6 µg ai/L. The 
reviewer-calculated time-weighted average (TWA) concentrations for pem1ethrin were 0.471, 0.916, 1.41, 3.18, and 7.58 
pg ai/L, while the TWA concentrations for PBO were 1.86, 3.48, 6.40. 14.6. and 26.8 µg ai/L. The 96-hr LCso values for 
pem1ethrin, PBO, and permethrin + PBO were 2.12, 9.67, and 11.8 µg ai/L, respectively. Sublethal effects included 
surfacing. lying on the bottom of the test vessel. and loss of equilibrium, and these effects were restricted to the two 
highest treatment levels. Based on the results of this study, Permethrin TEP (high PBO:Permethrin ratio) would be 
classified as very high ly toxic to lepomis macrochirus in accordance with the classification system of the U.S. EPA. 

This study is sound and is classified as acceptable for use in Agency risk assessments where toxicity of this mixture 
product is applicable. 

Results Synopsis 

Test Organism Size: 0.26 (0.12-0.43) g; 2.8 (2.3-3.5) cm; based on I 0 negative control fish 
Test Type: Flow-through 

Permethrin + Piperonyl but oxide 17 .19 % (2 actives) 
LCso: 11.8 µg ai/L 95% C.I.: 9.85-14.0 µg ai!L 
Probit Slope: 9.26 95% C. I.: 5.60-12.9 

Permethrin: 
LCso: 2.12 µg ai/L 
Probit Slope: 9.35 

Piperonyl butoxide: 
LCso: 9.67 µg ai/L 
Probit Slope: 9.19 

95% C.I.: 1.78-2.53 µg ai/L 
95%C. I. : 5.70- 13.0 

95% C. I.: 8.09-11.6 µg ai/L 
95% C. I.: 5.55-12.8 

Individual ingredient estimates based on a ratio of2.90% Pem1e1hrin, 14.29% PBO 

Endpoint(s) Affected: mortality, sub-lethal effects 
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Data Evaluation Record on the Acute Toxicity of Permethrin TEP (High PBO:Permethrin 
Ratio) to Fish (lepomis macrocl1ir11s) 
PMRA Submission Number{ ........... } EPA MRJD Number 4954030 1 

I. MATER IALS AND METHODS 

GUIDELI NE FOLLOWED: This study was conducted following guidelines outlined in the OECD 
Guidelines for Testing of Chemicals, Guideline 203, Fish, Acute Toxicity 
Test; the U.S. EPA Series 850 Ecological Effects Test Guidelines, OCSPP 
850.1075, Fish Acute Toxicity Test, Freshwater and Marine, and ASTM 
Standard E 729-96, Standard Guide for Conducting Acute Toxicity Tests on 
Test Materials with Fishes, Macroinvertebrates, and Amphibians. 

The following deviations from OCSPP 850. 1075 were noted: 
I . Particulate matter and chlorine concentrations of 1he dilution water were not reported. 
2. Initial fish weight was lower than recommended. 
3. pH range was higher than recommended for this species 
4. Nominal concentration ratio was 50% rather than 60% between concentration levels 

This deviations did not impact the accepiability of the study. 

COM PLI ANCE: 

A. MATER IALS: 

I. Test material 

Description: 

Lot No./Batch No. : 

Purity: 

St<lbility of compound 
under test co nditions: 

Storage conditions of 
test chemicals: 

Signed and dated No Data Confidentiality, GLP, and Quality Assurance 
statements were provided. This srndy was conducted in compliance wi1h 
Good Laboratory Practice Standards as published by the U.S. 
Envi ronmental Protection Agency (40 CFR Parts 160 and 792); OECD 
Principles of Good Laboratory Practice (ENY /MC/CHEM (98) 17); and 
Japan MAFF ( 11 NouSan, Notification No. 6283, Agricultural Production 
Bureau, I October 1999), with the following exceptions: periodic analyses 
of water for potential contaminants were not performed accord to GLP 
Standards, but were performed using a certified laboratory and standard 
U.S. EPA analytical methods; and the characterization of the test substance 
and one of1he reference substances and their stability under storage 
conditions were not performed according to GLP Standards. 

Pennethri n TEP (H igh PBO:Pcrmethrin Ratio) 

Liquid 

1404220006 

2.90% Pcnnethrin, 14.29% PBO 

Reviewer-calculated TWA concentrations yielded coeffic ients of variation 
of I 0.6-39.5% and 3.5-21.4% for pennethrin and PBO, respectively. 

Initially stored under ambient conditions but then moved to < I 0°C. 
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Data Evaluation Record on the Acute Toxicity of Pcrmcthrin TEP (High PBO:Permcthrin 
Ratio) to Fish (Lepomis macrocltirus) 
PMRA Submission Number{ ........... } EPA MRID Number 4954030 I 

Ph ysicochem1ca properties o f P I . TEP ermet lnn 

Parameter Va lues Comments 

Water solubility at 20°C Not Reported 

Vapor pressure Not Reported 

UV absorption Not Reported 

pKa Not Reported 

Kow Not Reported 

(OECD recommends water solubility, stability in water and light, pKa, Pow, and vapor pressure of test 
compound) 

2. Test organism: EPA recommends a cold water species (preferably rainbow trout Oncorhync/111s mykiss) and 
warm water species {preferably bluegill sunfish lepomis macrocl1irus). OECD recommends choice of species at 
discretion of testing laborato1y. 

Species tested: 
Age at test initiation: 
Weight at study initiation: 

Length at study initiation: 

Source: 

B. STUDY DESIGN: 

I. Experimental Conditions 

Bluegill sunfish (lepomis macrochirus) 
Juveniles 
0.26 (0.12-0.43) g; n = I 0 control fish at test tennination 
EPA recommends: mean 0.5 - 5 g. 
2.8 (2.3-3 .5) cm; n = 10 control fish at test tennination 
EPA recommends: Longest not > 2x shortest; OECD recommends 2.0 If 1.0 cm for 
bluegill and 5.0 Ii 1.0 cm for rainbow troul 
Osage Catfisheries, Inc .. Osage Beach. Missouri 
EPA recommends that all organisms be from the same source 

a. Range-finding study: The study authors reported that results from a non-GLP range-finding study 
indicated that the LCso was approximately I 00 ~1g fo rmulation/L. No further details were provided. 

b. Definitive Study 
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Data Evaluation Record on the Acute Toxicity of Permethrin T EP (High PBO: Permethrin 
Ratio) to Fish (Lepomis macrocllirus) 
PMRA Submission Number{ ........... } EPA MR1D Number 49540301 

Ta ble I: Experimen tal Pam meters 

Pam meter/ Criterin 

Accl imation 

Period: The recommended acclimation 
period is a 111i11i111u111 of I./ days: OECD 
guideline reco111111e11ds a minimum of 12 
days. 

Cond itions: (same as test or not) 

Feeding: 

Health: (any mortality observed) Pretest 
mortality should be < 3% ./8 h. prior to 
testing. OECD pretest mortality 
criteria: > I 0% = rejection of entire 
batch:~ 5 and~ 10% = continued 
acclimation/or 7 days; <5% ,_ 
acceptable. 

Duration of the test: The 
reco111111e11ded test duration is 96 hours. 

Test condition 
Static/flow-through 

Type of dilution system - for flow
through method. 

Renewal rate for static renewal: 
Co11sis1e111 flow rate is usual~v 5- 10 
vol 2./ hours: meter systems should be 
calibrated before and after study and 
checked Mice daily during test period. 

Aeration. if any: Aeration is 1101 
recommended: OECD guideline 
recommends aeration. If aeration is 
11ecesswy. //!SI sol1111011s 1111/SI be 
analy=ed periodically to verify exposure. 

Oetnils 

At least 14 days 

Same as test 

During acclimation lish were fed a 
comrncrcially-prcparcd diet supplied by Sera 

orth America (Montgomcryvillc. PA), 
supplemented with brine shrimp nauplii 
(Artemia sp.) supplied by lNVE Aquaculture 
(Sall Lake City. UT). Fish were not fed for at 
least two days prior to tcst initiation. 

No mortalities and no signs of disease or 
stress were obscn·cd during the two-week 
accl imation period. 

96 hours 

Flow-through 

Continuous-flow diluter system 

IA 

one reported 
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Flow rate provided approximately 9 
volume additions per day. 
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Data Evaluation Record on the Acute Toxicity of Permethrin T EP (High PBO:Permethrin 
Ratio) to Fish (Lepomis macrochirus) 
PMRA Submission Number{ ........ .. . } EPA MRJD Number 4954030 I 

Parameter/ Criteria Details Remarks 

Test vessels 
Material: (glass/stainless steel) TcOon®-lined stai nless steel aquaria 
Size: Test vessel si=e is usually 19 l (5 25 L 
gal) or 30 x 60 x 30 cm. 
Fill volume: Fill volume is usually 15- 15 L 
30 l of solution. 

Source of di lution water On-site well water was passed through a Water was fro m sourced from wee! 

Quality: Recommended source of sand-filter (25 µm), aerated with spray - dechlorination not a factor. 

dilulion water is soft. reco11slituted nozzles, fi ltered to 0.45 µm , then UV-
waler or water from a natural source. sterilized. 
EPA does 11ot recommend the use of 
dechlorinated rap waler. 850. /075 
g uidelines for dil111io11 water 
(hup://www.epa.gov/opptsfrslOP PTS _11 
ar111011i=edl850 _Ecological_ £jfecrs _ Test 
_Guidelines/Drafr/850.1075.pdj) 
OECD permits declzlori11ared rap water. 
Dilution water should be intensely 
aerated before the study. 
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Data Evaluation Record on the Acute Toxicity of Pcrmethrin T EP (High PBO:Permethrin 
Ratio) to Fish (lepomis macrocllirus) 
PMRA Submission Number{ .... ..... .. } EPA MRJD Number 4954030 1 

Parameter/ Criteria 

Water parameters: 
Hardness: EPA reco111111e11ds ./0 - ./8 
mgl l tis CaCOJ (0 £CD recommends 10 
- 250 mg l ) 

pH: EPA reco111111e11ds 7. 2 - 7. 6: 
month~)' range < 0.8); (OECD 
recommends pH 6.0 - 8.5) 

Dissolved oxygen: EPA recommends: 
flow-through: 60%; (OECD guideline 

recommends at least 80% saturation 
value). 

Temperature: EPA: 17 or 22 °c for 
warmwater species. OECD recommends 
21 - 2 5"C for bluegill 

Total Organic carbon 
Particulate Matter 
Metals 
Pesticides 
Chlorine 

Intervals of water quality 
. measurement : Water quality should 
be measured at beginning of test and 
e1•e1:v ./8 hours 

Number of replicates/groups: 
Recommended number of replicates 
include a co111rol and five treatment 
lel'l!l.1-. t:ach conce/l/ration should be 
60% of the next highest concentration; 
conce11trations should be in a geometric 
series. 

Number of organisms per replicate 
/groups: Number of organisms per 
replicate should be 10 concentration: 
OECD guideline recommends at least 7 
flsh1concen1ration. 

Details 

Hardness: 132 mg/Las CaC03 

pH: 8.0-8. I 

0.0.: 7.1-8.7 mg/L (2::82% of saturation) 

Temperature: 21.88-22.0 I °C 

TOC: < I mg/L 

Particulates: Not Reported 

Metals: See Reviewer's Comments 

Pesticides: None Detected 

Chlorine: Not Repo11ed 

Controls; 2 
Solvent Controls: 2 
Treatments: 2 

Fish/concentration 
control: IO/replicate 
solvent control: IO/replicate 
treated groups: IO/replicate 
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Remarks 

Specific conductance: 334 µSiem 
Alkalinity: 182 mg!L as Caco, 

Temperature was measured in 
each test vessel at 0, 24, 48, and 
96 hours. Temperature was also 
continuous ly measured in one 
negative control test chamber. 
Dissolved oxygen and pH were 
measured in one replicate of 
each control and treatment test 
chamber at test initiation and 
dai ly thereafter, with 
measurements alternating 
berween replicates. 

Nominal conccntraiions were 
approximately 50% of the next 
highest concentration 
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Data Evaluation Record on the Acute Toxicity of Permethrin TEP (High PBO:Permethrin 
Ratio) to Fish (Lepomis macrocltims) 
PMRA Submission Number{ ........... } EPA MRJD Number 4954030 I 

Parameter/ Criteria Details Remarks 

Biomass loading rate: Recommended Flow through Study 
flow-through conditions are #I g!Uday. 
OECD recommends a 111axi11111111 of I g 0.018 g/L in a 24-hour period 

fislzilfor static and semi-static. while 
higher rates are recom111e11dedforjlow- 0.17 g/L at any given time 
through 

Test concentrations: Formulation Reviewer-calculated TWA: 

nominal : . Nominal: 0 (negative and solvent 
measured: controls). 13, 25, 50, I 00, 200 µg Pcrmethrin: 

formu lation/L 0.471.0.916.1.41.3.18. 7.58µg 

Permethrin: PBO Ratio: 
ai/L 

1:4.5, 1:3.7, 1:4.6, 1:4.7. 1:3.5 PBO: 
1.86. J.48. 6.40. 14.6. 26.8 µg ai/L 

Permethrin: 
Nominal: 0.377, 0.725, 1.45, 2.90, 5.80 Pem1ethrin: PBO Ratio: 
Measured: 0.434, 0.956, 1.48. 3. 12, 7.58 I :4.0, I :3.8, I :4.5, I :4.6. I :3.5 
µg ai/L 

PBO: 
Nominal: 1.86, 3.57, 7. 15, 14.3, 28.6 ~tg 
ai/L 
Measured : 1.95, 3.5. 6.76. 14.6, 26.8 µg 
ai/L 

Solvent (type, percentage, if used): DMF (0.1 mL/L) 
The solvent should 1101 exceed 0.1 mil l 
for flow-through tests: OECD 
recommends that the solvent 1101 exceed 
100 mgll. 

Lighting: The recommended photo I 6L:8D with a 30-minute low-light 
period is 16 hours of light and 8 hours transition period 
of dark with a 15-30 111i11111e transition 
period. OECD recommends a photo 
period of 12 -16 hours. 

Feeding: Fish should 1101 feed during Fish were not fed during the definitive 
the study. test 

Recove!:Y of chemical 
Frequency of determination 0, 48. 96 hours 
Level of quantization 0.240 µg ai/L- Pem1cthrin 

1.20 ~tg ai/L- PBO 
Level of detect ion Not reported 

Positive control {if used, indicate NIA; a positive control was not used 
the chemical and concentrations} 
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Data Evaluation Record on the Acute Toxicity of Permethrin TEP (High PBO:Permethrin 
Ratio) to Fish (Lepomis macrocl1ir11s) 
PMRA Submission Number{ ........... } EPA MRJD Number 4954030 I 

Parameter/ C ri teria Deta ils Remarks 

Other parameters, if any None 

2. Observations: 

Table 2: Observations 

Pam meter/Criteria Details Remarks 

Parameters measured including the -Monality 
sub lethal effects/toxicity symptoms -Sub-lethal efTects 

Observation intervals: Obsen·a1io111111erl'Ols 4.5, 24, 48, 72, 96 hours Observation intervals were correct 
should be a 111i11i11111111 of eve1y 2./ hours. 

Were raw data included? Yes 

Other observations, if any None 

II. RES UL TS AND DISCUSSION: 

A. MORTALITY: 

Throughout the test, no monalities occurred in the controls or mean-measured 0.434 and 0.956 µg pem1ethrin/L 
trcarment groups. Monaliry was first observed after 96 hours in the top two doses, and by test termination, 
mortality was 5, 95, and I 00% in the mean-measured 1.48, 3.12, and 7.58 ~tg permethrin/L treatment groups, 
respectively. The study authors reported an LCso, based on mean-measured permethrin concentrations of2. I 5 
( 1.83-2.53) µg permethrin/L. 
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Data Evaluation Record on the Acute Toxicity of Permethrin TEP (High PBO:Permcthrin 
Ratio) to Fish (Lepomis macrocllims) 
PMRA Submission Number{ ........... } EPA MRID Number 4954030 I 

T bl 3 Eff a e : ect o f P ermet h . TEP M nn on r f L orta 1ty o /" epo1111s 11/(ICf OC llrtlS. 

Observation Period 
Mean-Measured and No. of 

(Nominal} Permethrin fish at 24 Hours 48 Hours 96 Hours 
Concent rations start of 
µg ai/L/rcplicate study No 

% mortality 
No 

% mortality 
No 

% morta li ty 
Dead Dead Dead 

Negative Control A 10 0 0 0 0 0 0 

Negative Control B 10 0 0 0 0 0 0 

Solvent Control A 10 0 0 0 0 0 0 

Solvent Control B 10 0 0 0 0 0 0 

0.434 (0.377) A 10 0 0 0 0 0 0 

0.434 (0.3 77) 13 10 0 0 0 0 0 0 

0.956 (0.725) A 10 0 0 0 0 0 0 

0.956 (0.725) B 10 0 0 0 0 0 0 

1.48 ( 1.45) A 10 0 0 0 0 I JO 

1.48 ( 1.45) B 10 0 0 0 0 0 0 

3. 12(2.90}A 10 0 0 I 10 10 100 

3.12 (2.90) B 10 0 0 0 0 9 90 

7.58 (5.80) A 10 0 0 7 70 10 JOO 

7 .58 (5.80) B 10 0 0 5 50 JO 100 

LC so 2.15 ( 1.83-2.53) 

Positive control 
Not used 

0.434 (0.377 µg ai/L) = 13 µg fonnulation/L nominal 
0.956 (0.725 µg ai/L) = 25 µg fonnulation/L nominal 
1.48 ( 1.45 µg ai/L) = 50 ~tg formulation/L nominal 
3.12 (2.90 µg ai/L) = I 00 ~1g fom1ulation/L nominal 
7.58 (5.80 µg ai/L) = 200 µg formulation/L nominal 

B. NON-LETHAL TOX ICITY ENDPOINTS: 

Sub-lethal effects were restricted to the two highest treatment levels and included surfacing, lying on the bottom 
of the test chamber, and loss of equilibrium. 
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Data Evaluation Record on the Acute Toxicity of Pcrmethrin TEP (High PBO:Pcrmethrin 
Ratio) to Fish (Lepomis macrocltirus) 
PMRA Submission Number{ ........... } EPA MRJD Number 49540301 

T bl 4 S b I ti I Ef~ t f P a e : u - e ia ec o ti . TEP L crmc um on e{JOllllS 11/{ICTOC l/TllS. 

Mean-Measured and Observation Period- combined replicates 
(Nominal) Permeth rin 

24 Hours 48 Hours 96 Hours Concentrations 
itg ai/L % Affected % Affected % Affected 

Negative Control A.N. A.N. A.N. 

Solvent Control A.N. A.N. A.N. 

0.434 (0.377 µg ai/L - 13 µg 
A.N. A.N. A.N. fo mrnlation/L) 

0.956 (0.725 ~1g ai/L -25 µg 
A.N. A.N. A.N. fomrnlation/L) 

1.48 ( 1.45 µg ai/L- 50 µg 
A.N. A.N. A.N. form ulation/L) 

3.12(2.90µga i/L- IOO~tg 
A.N. 26%- surfacing I 00%-surfacing 

formulation/L) 

7.58 (5.80 µg ai/L- 200 µg 50%- loss of equil ibrium 
I 0%- surfacing 13%- surfacing -- I 

formulation/L) 
38%- lying on bottom 

EC so Not Reported 

Positive control, if used % 
NIA 

sublethal effect: ECso: 

1 Complete mortality 

C. REPORTED STATISTICS: 

The 96-hour LCso value and 95% C. I. were estimated using the probit analysis from the computer program ofC.E. 
Stephan. Toxiciry values were based on the mean-measured permethrin concentrations. 

D. VERIFICATION OF STATISTICAL RESU LTS: 

Statistical Method: The reviewer estimated the 96-hour LCso l'lnd associated 95% C. I. using the probit ana lysis via 
CETlS statistical software version 1.8. 7 .12 with database backend settings implemented by EFED on 3/25/14. Three 
separate analyses were conducted: based on TWA permethrin concentration, based on the TWA PBO 
concentrations, and based on the TWA permethrin + PBO concentrations. 

Pennethrin + PBO: 
LCso: I 1.8 ~1g ai/L 
Probit Slope: 9.26 

Pennethrin: 
LCso: 2. 12 pg ai/L 
Probit Slope: 9.35 

95% C. I. : 9.85-14 .0 ~1g ai!L 
95% C.1 .: 5.60-12.9 

95% C. I. : 1.78-2.53 pg ai/L 
95% C. I. : 5.70-13.0 
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Data Evaluation Record on the Acute T oxicity of Permcthrin T EP (High PBO:Permethrin 
Ratio) to Fish (L epomis 111acroc/1irus) 
PMRA Submission Number{ ........... } EPA MRJD Number49540301 

PBO: 
LCso: 9.67 µg ai/L 
Probit Slope: 9.19 

95% C.I.: 8.09-1 1.6 ~1g ai/L 
95% C.I.: 5.55-12.8 

E. STUDY DEFICIENCIES: Though some depa11ures from recommended test procedures are noted in Materials 
and Methods section above they were not felt to have affected the reported results. 

F. REVI EWER'S COMM ENTS: 

The reviewer's results based on the pennethrin concentrations were comparable to those reponed by the study 
authors. However, the reviewer also estimated toxicity values based on the TWA PBO and TWA pe1methrin + PBO 
concentrations. Therefore, the reviewer's results arc reponed in the Executive Summary and Conclusions sections of 
this DER. 

The reviewer estimated the TWA concentrations for each separate active ingredient using the following equation: 

( cl +Co)(1 - I )+(C2 +C1)(1 - I )+(ell-I +C2)(1 - I )+(C,, +c,,_,)(t -I ) 2 I 0 2 2 I 2 11-I 2 2 11 11-I 
C IWA = ----------------~-----------------

( II 

where: 
C TWA is the time-weighted average concentration. 
C j is the concentration measured at time interval j (j = 0, 1, 2,. .. n) 
t j is the number of hours (or days or weeks. units used just need to be consistent in the equation) of the test at time 
interval j 
(e.g., t 0 = 0 hours (test initiation), t 1 =24 hours, t 2 =96 hours) 

The measured concentrations for permethrin were much more variable for pennethrin (CVs of 10.6-37.8%) than for 
PBO (CVs of 1.4-20.2%). I lowever, the reviewer estimated TWA for PBO as well. Only the nomina l 1.86 and 7 .15 
µg PBO/L had high variation (CVs of 15.2 and 20.2%. respectively). however. the TWA concentrations were 
comparable to the mean-measured concentrations. Therefore, the reviewer feels that the TWA concentrations for 
PBO are appropriate to use. 

Results from the periodic screening analysis of the dilution water indicated the presence of the following analytes: 
calcium (33.5 mg/L). chloride (3. 7 mg/L), magnesium ( 12.8 mg/L), potassium (6.60 mg/L), and sodium ( 17.8 mg/L). 

The in-life portion of the definitive toxicity test was conducted from September 12 to 16, 2014. 

G. CONC LUSIONS: 

This study is scientifically sound for evaluation of toxicity of the Pcnnethrin/Piperonyl butoxide formulation ratio 
tested and may be used to characterize potential toxicity of this mixture to fresh, warm water fish species as 
represented by the Bluegill sunfish. 
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Data Evaluation Record on the Acute Toxicity of Permethrin TEP (High PBO:Permcthrin 
Ratio) to Fish (Lepomis macroc/1irus) 
PMRA Submission Number{ ........... } EPA MRID Number 49540301 
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CETIS Summary Report 

OPPTS 850.1075 Acute Fish 

Batch ID: 11 -9225-4261 Test Type: Mortality (96-h) 

Start Date: 14 Sep-14 Protocol: OPPTS 850.1075 Acute Fish 

Ending Date: Species: Lepomis macrochirus 

Duration: NA Source: Osage Catfisheries, Osage Beach, Ml 

Sample ID: 05-4142-1155 Code: 49540301 PERPBO 

Sample Date: 14 Sep-14 Material: Permethrin + PBO 

Receive Date: Source: Consumer Specialty Products (CONTASKF 

Sample Age: NA Station: 

Batch Note: PC Code 109701 MRID 4954030 1 TWA Permethrin + PBO 

Sample Note: PC Code 109701 MRIO 49540301 TWA Permethrin + PBO 

Point Estimate Summary 

Analysis ID Endpoint 

21 -0559-7743 96h Mortality Rate 

09-8343-9170 96h Mortality Rate 

96h Mortality Rate Summary 

C-µg al/L Control Type Count 

0 Solvent Blank 2 

0 Negative Control 2 

2.33 2 
4.4 2 

7.81 2 
17.7 2 
34.3 2 

96h Mortality Rate Detai l 

C-µg al/L Control Type Rep 1 

O Solvent Blank O 

o Negative Control O 

2.33 0 

4.4 

7.81 

17.7 

34.3 

0 

0.1 

Level 

LC5 
LC10 

LC15 

LC20 
LC25 

LC40 
LC50 

LC50 

Mean 

0 

0 
0 
0 
0.05 
0.95 

Rep 2 

0 

0 
0 

0 

0 

0.9 

µg al/L 95% LCL 

7.81 5.58 

8.55 6.39 

9.09 6.99 

9.54 7.5 
9.94 7.94 
11 9.12 

11 .8 9.85 

11 .8 10.7 

95% LCL 95% UCL 

0 0 

0 0 
0 0 
0 0 
0 0.685 
0.315 

95% UCL 

9.4 
10.2 

10.7 
11 .2 

11 .7 
13.1 

14 
13 

Min 

0 

0 
0 
0 
0 
0.9 

000-516-187-1 CETIST"' v1 .8.7.12 

TU 

Max 

0 

0 
0 
0 
0.1 

Report Date: 16 Apr-15 13:31 (p 1 of 1) 

Test Code: 49540301 PERPBO I 07-8534-2047 

Wildlife International 

Analyst: 

Diluent: Well Water 

Brine: Not Applicable 

Age: 0.3g 

Client: CDM Smith 

Project: Insecticide 

Method 

Linear Regression (MLE) 

Spearman-Karber 

Std Err Std Dev CV% 

0 0 
0 0 
0 0 
0 
0.05 

0.05 

0 

0 
0.0707 
0.0707 

0 

141.0% 
7.44% 

0.0% 

%Effect 

Analyst: __ _ QA: _ _ _ 
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CETIS Summary Report 

OPPTS 850.1075 Acute Fish 

Batch ID: 02-6499-0149 Tost Type: Mortality (96-h) 

Start Date: 12 Sep-14 Protocol: OPPTS 850.1075 Acute Fish 

Ending Date: Species: Lepomis macrochirus 

Duration: NA Source: Osage Catfisheries. Osage Beach. Ml 

Sample ID: 01-6445-5961 Code: 109701 49540301 

Sample Date: 12 Sep-14 Material: Permethrin 

Receive Date: Source: Consumer Specially Products (CONT ASKF 

Sample Age: NA Station : 

Batch Note: PC Code 109701 MRID 49540301 Permethrin TWA 

Sample Noto: PC Code 109701 MRID 49540301 Permethrin TWA 

Point Estimate Summary 

Analysis ID Endpoint 

16-4161-5642 96h Mortality Rate 

11-2105-2237 96h Mortality Rate 

96h Mortality Rate Summary 

C-µg al/L Control Type Count 

0 Solvent Blank 2 
0 Negative Control 2 
0.471 2 
0.916 2 
1.41 2 
3.18 2 
7.58 2 

96h Mortality Rate Dotall 

C-µg al/L Control Type Rep 1 
0 Solvent Blank 0 
0 Negative Control O 
0.471 0 
0.916 0 
1.41 0.1 
3.18 

7.56 

Level µg al/L 

LC5 1.41 
LC10 1.55 
LC15 1.64 
LC20 1.72 
LC25 1.79 
LC40 1.99 
LC50 2.12 
LC50 2.1 4 

Mean 95% LCL 

0 0 
0 0 
0 0 
0 0 
0.05 0 
0.95 0.315 

Rep 2 

0 
0 

0 

0 

0 
0.9 

95% LCL 95% UCL 

1.02 1.69 
1.17 1.63 
1.27 1-93 
1.36 2.02 
1.44 2.11 
1.65 2.35 
1-76 2.53 
1.93 2.37 

95% UCL Min 

0 0 
0 0 
0 0 
0 0 
0.665 0 

0.9 

000-516-187-1 CETIS™ v1.8.7.12 

TU 

Max 

0 
0 
0 
0 
0.1 

Report Date: 

Test Code: 

16 Apr-15 13:09 (p 1 of 1) 

109701 49540301 I 19-6659-0067 

Wildlife International 

Analyst: 

Diluent: Well Water 

Brine: Not Applicable 

Age: 0.3g 

Client: COM Smith 

Project: Insecticide 

Method 

Linear Regression (MLE) 

Spearman-Karber 

Std Err 

0 
0 
0 
0 
0.05 
0.05 
0 

Std Dov 

0 
0 
0 
0 
0.0707 
0.0707 
0 

CV% 

141 .0% 
7.44% 
0.0% 

Analyst: _ _ _ 

%Effect 

QA:. __ _ 
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CETIS Summary Report 

OPPTS 850.1075 Acute Fish 

Batch ID: 19-3535-3307 Test Type: Mortality (96·h) 

Start Date: 13 Sep-14 Protocol: OPPTS 850.1075 Acute Fish 

Ending Date: Species: Lepomis macrochirus 

Duration: NA Source: Osage Catfisheries. Osage Beach. Ml 

Sample ID: 00· 7591-8397 Code: 49540301 PBO 

Sample Date: 13 Sep-14 Material: Piperonyl butoxide 

Receive Date: Source: Consumer Specialty Products (CONTASKF 

Sample Age: NA Station: 

Batch Note: PC Code 109701 MRID 49540301 TWA PBO 

Sample Note: PC Code 109701 MRID 49540301 PBO TWA 

Point Estimate Summary 

Analysis ID Endpoint 

04-1864-1 580 96h Mortality Rate 

07-9256-9098 96h Mortality Rate 

96h Mortality Rate Summary 

Level 

LC5 
LC10 

LC15 

LC20 

LC25 
LC40 

LC50 

LC50 

µg al/L 

6.4 
7.01 

7.46 

7.83 

8.16 
9.07 

9.67 

9.67 

95% LCL 95% UCL 

4.56 7.72 

5.23 8.34 
5.72 ·8.82 
6.14 9.23 

6.51 9.62 
7.48 10.7 

8.09 11 .6 

8.76 10.7 

C-µg al/L Control Type Count Mean 95% LCL 95% UCL Min 

0 Solvent Blank 2 

0 Negative Control 2 
1.86 2 
3.48 2 
6.4 2 
14.6 2 

26.8 2 

96h Mortality Rate Detail 

C-µg ai/l 

0 
0 
1.86 

3.48 

6.4 

14.6 

26.8 

000-516- 187-1 

Control Type Rep 1 

Solvent Blank 0 
Negative Control 0 

0 
0 
0.1 

0 

0 
0 
0 
0.05 
0.95 

Rop 2 

0 

0 

0 

0 

0 

0.9 

0 

0 
0 
0 

0 
0.315 

0 0 

0 0 
0 0 
0 0 
0 685 0 

0.9 

CETIS"' v1 .8.7.12 

TU 

Max 

0 
0 
0 
0 
0.1 

Report Date: 

Test Code: 

16 Apr-15 13:22 (p 1 of 1) 

49540301 PBO I 05-1975-8379 

Wildlife International 

Analyst: 

Diluent: Well Water 

Brine: Not Applicable 

Age: 0.3g 

Client: COM Smith 

Project: Insecticide 

Method 

Linear Regression (MLE) 

Spearman-Karber 

Std Err Std Dev 

0 0 
0 0 
0 0 
0 0 
0.05 0.0707 
0.05 0.0707 

0 0 

CV% 

141 .0% 
7.44% 

0.0% 

%Effect 

Analyst: _ _ _ QA: __ _ 

16



CETIS Analytical Report Report Date: 16 Apr-15 13:30 (p 1 of 2) 

Test Code: 49540301 PERPBO I 07-8534-2047 

OPPTS 850.1075 Acute Fish Wildlife International 

Analysis ID: 21-0559-7743 

Analyzed: 16Apr-1513:29 

Batch ID: 11 -9225-4261 

Start Date: 14 Sep-1 4 

Ending Date: 

Duration: NA 

linear Regression Options 

Model Function 

Log-Normal [NED=A+B"log(X)) 

Regression Summary 

Jters LL Al Cc BIC 

Endpoint: 96h Mortality Rate 

Analysis: Linear Regression (MLE) 

Test Type: Mortality (96-h) 

Protocol: OPPTS 850.1075 Acute Fish 

Species: Lepomis macrochirus 

Source: Osage Catfisheries. Osage Beach, Ml 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: 

Diluent: 

Brine: 

Age: 

Well Water 

Not Applicable 

0.3g 

Threshold Option Threshold Optimized Pooled Het Corr Weighted 

Control Threshold 1 E-07 No No No Yes 

Mu Sigma Adj R2 F Stat Critical P-Value Decislon(a:5%) 

5 -7.94 21 .2 20.9 1.07 0.108 0.979 0.00386 4.53 1.0000 Non-Significant Lack of Fit 

Point Estimates 

level µg ai/l 95% LCL 95% UCL 

LC5 7.81 5.58 9.4 
LC10 8.55 6.39 10.2 

LC15 9.09 6.99 10.7 

LC20 9.54 7.5 11.2 

LC25 9.94 7.94 11 .7 

LC40 11 9.12 13.1 

LC50 11 .8 9.85 14 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 

Slope 9.26 1.87 5.6 
Intercept ·9.92 2.03 -13.9 

ANOVA Table 

Source Sum Squares Mean Square 

Model 109.7893 109.7893 
Lack of Fit 0.005422 0.001356 

Pure Error 2.105263 0.350877 
Residual 2.110685 0.211069 

Residual Analysis 

Attribute Method 

Goodness-of-Fit Pearson Chi-Sq GOF 

Likelihood Ratio GOF 
Variances Mod Levene Equality of Variance 
Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

96h Mortality Rate Summary 

C-µg al/L Control Type Count Mean 

0 Negative Control 2 0 
2.33 2 0 
4.4 2 0 
7.81 2 0.05 
17.7 2 0.95 
34.3 2 

000-516-187-1 

95% UCL t Stat P-Value Declslon(a:5%) 

12.9 4.95 0.0006 Significant Parameter 

·5.94 ·4.89 0.0006 Significanl Parameter 

OF F Stat P-Value Decislen(a :5%) 

520 <0.0001 Significant 

4 0.00386 1.0000 Non-Significant 
6 
10 

Test Stat Critical P-Value Decision(a:5%) 

2.11 18.3 0.9954 Non-Significant Heterogenity 
2.88 18.3 0.9841 Non-Significant Heterogenity 
65500 4.39 <0.0001 Unequal Variances 
0.789 0.861 0.0070 Non-normal Distribution 

1.59 2.49 <0.0001 Non-normal Distribution 

Calculated Variate(A/B) 

Min Max Std Err 

0 0 0 
0 0 0 

0 0 0 
0 0. 1 0.05 
0.9 0.05 

0 

CETIS™ v1.8.7.12 

Std Dev 

0 

0 
0 
0.0707 
0.0707 

0 

CV% 

141.0% 
7.44% 

0.0% 

%Effect A 

0 

0 

0 
1 
19 

20 

Analyst: _ _ _ 

B 

20 

20 

20 
20 
20 
20 

QA: __ _ 

17



CETIS Analytical Report 

OPPTS 850.1075 Acute Fish 

Analysis ID: 16-4161-5642 

Analyzed: 16Apr-1513:07 

Batch ID: 02-6499-0149 

Start Date: 12 Sep-14 

Ending Date: 

Duration: NA 

Endpoint: 96h Mortality Rate 

Analysis: Linear Regression (MLE) 

Test Type: Mortality (96-h) 

Protocol: OPPTS 850.1075 Acute Fish 

Species: Lepomis macrochirus 

Source: Osage Catfisheries, Osage Beach, Ml 

Report Date: 16 Apr-15 13:08 (p 1 of 2) 

109701 49540301 I 19-6859-0087 Tost Codo: 

Wiidiife International 

CETIS Version: CET1Sv1.8.7 

Official Results: Yes 

Analyst: 

Diiuent: 

Brine: 

Age: 

Well Water 

Not Applicable 

0.3g 

Llnoar Regression Options 

Model Function Threshold Option Threshold Optimized Pooled Het Corr Weighted 

Log-Normal (NED=A+B' log(X)J Control Threshold 1 E-07 No No No Yes 

Regression Summary 

lters LL AICc BIC Mu 

5 -7.95 21.2 20.9 0.326 

Point Estimates 

Level µg al/L 95% LCL 95% UCL 

LC5 1.41 1.02 1.69 

LC10 1.55 1. 17 1.83 
LC15 1.64 1.27 1.93 

LC20 1.72 1.36 2.02 

LC25 1.79 1.44 2. 11 

LC40 1.99 1.65 2.35 

LC50 2.12 1.78 2.53 

Regression Parameters 

Parameter Estimate Std Error 95% LCL 

Slope 9.35 1.86 5.7 

Intercept -3.05 0.687 -4.39 

ANOVA Table 

Source Sum Squares Mean Square 

Model 109.7644 109.7644 

Lack of Fit 0.030377 0.007594 

Pure Error 2.105263 0.350877 

Residual 2.135641 0.213564 

Residual Analysis 

Attribute Method 

Goodness-of-Fi t Pearson Chi-Sq GOF 

Likelihood Ratio GOF 

Variances Mod Levene Equality of Variance 

Distribution Shapiro-Wilk W Normality 

Anderson-Darling A2 Normality 

96h Mortality Rate Summary 

C-µg ai/L Control Type Count Mean 

0 Negative Control 2 0 

0.471 2 0 

0.916 2 0 

1.41 2 0.05 

3.18 2 0.95 

7.58 2 

000-516-187-1 

Sigma Adj R2 F Stat Critical P-Value Decision(a:5%) 

0.107 0.979 0.02 16 4.53 0.9990 Non-Significant Lack of Fit 

95% UCL t Stat P-Value Declslon(a:5%) 

13 5.03 0.0005 Significant Parameter 

-1 .7 -4.44 0.00 13 Significant Parameter 

OF F Stat P-Value Declslon(a:5%) 

514 <0.0001 Significant 

4 0.0216 0.9988 Non-Significant 

6 
10 

Test Stat Critical P-Value Decislon(a:5%) 

2.14 18.3 0.9952 Non-Signi ficant Heterogenity 

2.89 18.3 0.9839 Non-Significant Heterogenity 

65500 4.39 <0.0001 Unequal Variances 

0.805 0.861 0.0106 Non-normal Distribution 

1.46 2.49 00003 Non-normal Distribution 

Calculated Variate(A/B) 
----

Min Max Std Err Std Dov 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0.1 0.05 0.0707 

0.9 0.05 0.0707 

0 0 

CETlsn• v1 .8.7.12 

CV% 

141 .0% 

7.44% 

0.0% 

%Effect A 

0 

0 
0 

1 

19 

20 

Analyst · __ _ 

B 

20 

20 
20 

20 

20 

20 

QA: _ _ _ 
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CETIS Analytical Report 

OPPTS 850.1075 Acute Fish 

Analysis ID: 04-1 864-1 580 

Analyzed: 16 Apr-15 13:20 

Batch ID: 19-3535-3307 

Start Dato: 13 Sep-14 

Ending Date: 

Duration: NA 

Endpoint: 96h Mortality Rate 
Analysis: Linear Regression (MLE) 

Test Type: Mortality (96-h) 

Protocol: OPPTS 850.1075 Acute Fish 

Species: Lepomis macrochirus 

Source: Osage Catfisheries. Osage Beach. Ml 

Roport Dato: 

Test Code: 

16 Apr-15 13:21 (p 1 of 2) 

49540301 PBO I 05-1975-8379 

Wildlife International 

CETIS Version: CET1Sv1 .8.7 

Official Results: Yes 

Analyst: 

Diluent: Well Water 

Brine: 

Ago: 

Not Applicable 

0.3g 

Linear Regression Options 

Model Function Threshold Option Threshold Optimized Pooled Hot Corr Weighted 

Log-Normal [NED=A+s·1og(X)) Control Threshold 1E-07 No No No Yes 

Regression Summary 

lters LL Al Cc BIC Mu 

5 -7.94 21 .2 20.9 0.985 

Point Estimates 

Lovol µg al/L 95% LCL 95% UCL 

LC5 6.4 4.56 7.72 
LC10 7.01 5.23 8.34 
LC15 7.46 5.72 8.82 

LC20 7.83 6.14 9.23 

LC25 8.16 6.51 9.62 
LC40 9.07 7.48 10.7 

LC50 9.67 8.09 11 .6 

Regression Paramotors 

Parametor Estimate Std Error 95% LCL 

Slope 9.19 1.86 5.55 
Intercept -9.06 1.86 -1 2.7 

ANOVA Table 

Source Sum Squares Mean Square 

Model 109.7892 109.7892 
Lack of Fit 0.005497 0.001374 
Pure Error 2.105263 0.350877 
Residual 2.11076 0.211076 

Residual Analysis 

Att ribute Method 

Goodness-of-Fit Pearson Chi-Sq GOF 

Likelihood Ratio GOF 
Variances Mod Levene Equality of Variance 
Distribution Shapiro-Wilk w Normality 

Anderson-Darling A2 Normality 

96h Mortality Rate Summary 

C-µg al/L Control Typo Count Mean 

0 Negative Control 2 0 
1.86 2 0 
3.48 2 0 
6.4 2 0.05 
14.6 2 0.95 
26.8 2 

000-516-187-1 

Sigma Adj R2 F Stat Critical P-Value Docision(a:5%) 

0.109 0.979 0.00392 4.53 1.0000 Non-Significant Lack of Fit 

95% UCL t Stat P-Valuo Docislon(a:5%) 

12.8 4.95 0.0006 Significant Parameter 
-5.41 -4.87 0.0007 Significant Parameter 

OF F Stat P-Valuo Decislon(a:5%) 

1 520 <0.0001 Significant 
4 0.00392 1.0000 Non-Significant 
6 
10 

Test Stat Critical P-Valuo Decision(a:5%) 

2.11 18.3 0.9954 Non-Significant Heterogeni ty 
2.88 18.3 0.9841 Non-Significant Heterogenity 
65500 4.39 <0.0001 Unequal Variances 
0.789 0.861 0.0071 Non-normal Distribution 
1.58 2.49 <0.0001 Non-normal Distribution 

Calculated Variate(A/B) 

Min Max Std Err Std Dov 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0.1 0.05 0.0707 
0.9 0.05 0.0707 

0 0 

CETIS™ v1 .8.7.12 

CV% 

141 .0% 
7.44% 

0.0% 

%Effect A 

0 

0 
0 
1 

19 
20 

Analyst: ___ _ 

B 

20 

20 
20 
20 
20 

20 

QA: _ _ _ 
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CETIS Analytical Report 

OPP TS 850.1075 Acute Fish 

Analysis ID: 07-9256-9098 Endpoint: 96h Mortality Rate 
Analyzed: 16 Apr-15 13:20 Analysis: Untrimmed Spearman-Karber 

Batch ID: 19-3535-3307 Test Type: Mortality (96-h) 

Start Date: 13 Sep-14 Protocol: OPPTS 850. 1075 Acute Fish 

Ending Date: Species: Lepomis macrochirus 
Duration: NA Source: Osage Catfisheries. Osage Beach, Ml 

Spearman-K:!rber Estimates 

Threshold Option Threshold Trim Mu Sigma 

Control Threshold 0 0.00% 0.985 0.0214 

000-516-187-1 CETiS"' v1 .8.7.12 

Report Date: 

Test Code: 

16Apr-15 13:21{p1 of 1) 

49540301 PBO I 05-1975-8379 

Wildlife International 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

Analyst: 

Diluent: Well Water 

Brine: Not Applicable 
Ago: 0.3g 

LC50 95% LCL 95% UCL 

9.67 8.76 10.7 

CV% 

141 .0% 
7.44% 
0.0% 

%Effect A 

0 
0 
0 

19 
20 

Analyst: _ _ _ 

B 

20 
20 
20 
20 
20 
20 

QA: __ _ 
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CETIS Analyt ical Report 

OPPTS 850.1075 Acute Fish 

Analysis ID: 09-8343·9170 Endpoint: 96h Mortality Rate 
Analyzed: 16 Apr-15 13:29 Analysis: Untrimmed Spearman-Karber 

Batch ID: 11 -9225-4261 Test Type: Mortality (96-h) 

Start Date: 14 Sep-14 Protocol: OPPTS 850.1075 Acute Fish 

Ending Date: Species: Lepomis macrochirus 

Duration: NA Source: Osage Catfisheries. Osage Beach. Ml 

Spearman-K:!rbor Estimates 

Threshold Option Threshold Trim Mu Sigma 

Control Threshold 0 0.00% 1.07 0.0215 

Report Date: 

Test Code: 

16Apr-1513:30(p1 of 1) 

49540301 PERPBO I 07-8534-2047 

Wildlife International 

CETIS Version: CET1Sv1.8.7 
Official Results: Yes 

Analyst: 

Di luent: Well Water 

Brine: Not Applicable 

Age: 0.3g 

LC50 95% LCL 95% UCL 

11.8 10.7 13 

96h Mortality Rate Summary Calculated Varlate(A/B) 

C·µg al/l Control Type Count Mean Min 

0 Negative Control 2 0 0 
2.33 2 0 0 
4.4 2 0 0 
7.81 2 0.05 0 
17.7 2 0.95 0.9 
34.3 2 

Graphics 

.. .. 
" ! .. 

i 
i 
! 

" 

" 
,. 
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C;.ot • l/l 

000·516-187·1 

Max Std Err 

0 0 

0 0 
0 0 
0.1 0.05 

0.05 

0 

CETIS™ v1 .8.7.12 

Std Dev 

0 

0 
0 
0.0707 
0.0707 

0 

CV% 

141.0% 
7.44% 

0.0% 

%Effect A B 

0 20 

0 20 
0 20 
1 20 
19 20 
20 20 

Analyst:. ___ _ QA: _ _ _ 
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CETIS Analytical Report 

OPPTS 850.1075 Acute Fish 

Analysis ID: 11-2105-2237 
Analyzed: 16Apr-1 513:07 

Batch ID: 02-6499-0149 

Start Date: 12 Sep-14 

Ending Date: 

Duration: NA 

Spearman-Kl!rber Estimates 

Endpoint: 96h Mortality Rate 
Analysis: Untrimmed Spearman-Karber 

Test Type: Mortality (96-h) 

Protocol: 

Species: 

Source: 

OPPTS 850.1075 Acute Fish 

Lepomis macrochirus 

Osage Catfi sheries. Osage Beach, Ml 

Threshold Option Threshold Trim Mu Sigma 

Control Threshold 0 0.00% 0.331 0.0221 

Report Date: 16 Apr-1 5 13:08 (p 1 of 1) 

109701 49540301 I 19-6859-0087 Test Code: 

Wildlife lnternatlonal 

CETIS Version : CET1Sv1 .8.7 
Official Results: Yes 

Analyst: 

Diiuent: 

Brine: 

Age: 

Well Water 

Not Applicable 

0.3g 

LC50 95% LCL 95% UCL 

2.14 1.93 2.37 

96h Mortality Rate Summary Calculated Variate(A/B) 

C-µg al/L Control Type Count Mean Min 

0 Negati ve Control 2 0 0 
0.471 2 0 0 
0.916 2 0 0 
1.41 2 0.05 0 
3.18 2 0.95 0.9 
7.58 2 

Graphics 

" 

" 
" s 
" f 

r " 
i 

•• . , 

000-516-187-1 

Max Std Err Std Dev 

0 0 0 

0 0 0 

0 0 0 
0.1 0.05 0.0707 

0.05 0.0707 

0 0 

CETIS™ v1.8.7.12 

CV% 

141 .0% 
7.44% 

0.0% 

%Effect A 

0 
0 

0 
1 
19 

20 

Analyst: __ _ 

B 

20 

20 

20 
20 
20 

20 

QA:. _ __ _ 
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CETIS Analytical Report 

OPPTS 850.1075 Acute Fish 

Analysis ID: 04-1864-1580 
Analyzed: 16 Apr-15 13:20 

Graphics 
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Endpoint: 96h Mortali ty Rate 
Analys is: Linear Regression (MLE) 

Log-Normal (NED=A+B"log(X)] 
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Report Date: 

Test Code: 

16 Apr-15 13:21 (p 2 of 2) 

49540301 PBO I 05-1975-8379 

Wildlife International 

CETIS Version: CET1$v1 .8.7 
Official Results: Yes 
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000-516-187-1 CETISr"' v1.8.7.12 Analyst: _ _ _ QA: __ _ 

23



CETIS Analytical Report 

OPPTS 850.1075 Acuto Fish 

Analysis ID: 16-4161-5642 
Analyzod: 16Apr-1513:07 

Graphics 

::: [;--
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Endpoint: 96h Mortalily Rale 
Analysis: Linear Regression (MLE) 

Log-Normal (NED=A+B"log(X)) 
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Report Date: 
Test Codo: 

16 Apr-15 13:08 (p 2 of 2) 

109701 49540301 119-6859-0087 

Wildlife International 

CETIS Version: CETISv1 .8.7 
Official Results: Yes 

0 • 

• • • •• • • • 

... ! 
et: 
·~ L-~-'-'~·~~ ....... -~/-e<....-·~·~~~...._.~_._,-'-<-'.__....._, • • 

.f l '-"----'---'--~---~--'---'----'---' ., .. .. II " ... •II ·10 .. " .. .. 
... 

.. t :: I • • " . .. 
II .. .. :: t " t j 01 ~ I " I .. t " 

J 
• l .. .. ... .. . 

• 

.. , ::L ... ... .. . ... .. . ... . .. .. , • .., 
• 0 ... .. . • 

ti .. 
C• ... tJ./L ... ~iffibt• 

000-516-187-1 CETIS"' vl .8.7.12 Analyst _ __ _ QA: _ _ _ _ 

24



CETIS Analytical Report 

OPPTS 850.1075 Acute Fish 

Analysis ID: 21·0559-7743 
Analyzed: 16 Apr-15 13:29 

Graphics 

... 

... 

... 

... 
! ... 
f ... : 

... 
,,. 

... 
... .. .. ti 

0 

.. .. .. .. 
•• .. 
... ... ... ... ... ... • ... 

• " " 
c . .,. .. ,L 

000-516-187-1 

Endpoint: 96h Mortality Rate 
Analysis: linear Regression (MLE) 

Log-Normal [NED=A+B'log(X)) 

. , . . .. . . .. 
J .. .. 
l .. i 
I ... 
.. ... ... 
•• ... 

II I • .. . .. 
.. 

0 

" • .. .. . . .. 
i .. . " 
l .. . 

• 

..I " .. . 

.. . ... t :: _ . 

CETIS™ v1 .8.7.12 

• .. 

fl 

Roport Date: 16 Apr-15 13:30 (p 2 of 2) 

Test Code: 49540301 PERPBO I 07-8534-2047 

Wildlife International 

CETlS Version: CETISvl .8.7 
Official Results: Yes 

• 

• • • • • • 0 • 

0 .. .. 
ltHkitl 

•• .. .. .. •• 
'""' HMU.fty lb1lt 

.. 

Analyst: _ _ _ 

• 

.. 

0 

• ,, 
" 

QA:. __ _ 

25



Project Number 70 I A-1 15 

- 23 -

Table I 

Stock Solution Analysis for Permethrin 

1 ominal 'ominal 
Sample 

Measured 
Percent 

Formulation Permethrin Permethrin 
Concentration Concentration 

umber 
Concentration 

of 

(µg/mL) (µg a. i./mL) 
(701A-l 15-) 

(µg a.i./mL)1 ominal 

130 3.77 ST-I 4.20 111 
ST-6 4.26 11 3 

ST-I I 4.22 112 

250 7.25 ST-2 7.96 110 
ST-7 9.11 126 

ST-1 2 8.64 11 9 

500 14.5 ST-3 16. 1 111 
ST-8 16.0 110 

ST-13 17.1 118 

1000 29.0 ST-4 32.5 11 2 
ST-9 29.4 102 

ST-1 4 35. I 121 

2000 58.0 ST-5 65.8 11 3 
ST-10 57.3 98.8 
ST-15 69.1 119 

500 14.5 2PT-MAS- l-ST 16.3 11 3 
1Rcsults were genemtcd using Excel 2010 in full precision mode. Manual calculations may differ slightly. 
2Matrix fortification samelc analFed concurrcntl~ with stock solutions. 
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Table 2 

Stock Solution Analysis for PBO 

ominal ominal 
Sample 

Measured 
Percent 

Formulation PBO PBO 
Concentration Concentration 

umber Concentration of 

(µg/mL) (µg a. i./mL) 
(701A-115-) 

(µg a. i./mL)1
•
3 Nominal 

130 18.6 ST- I 18.5 99.6 
ST-6 18.3 98.6 

ST-I I 18.0 97.1 

250 35.7 ST-2 35.6 99.8 
ST-7 39.0 109 

ST-12 37.0 104 

500 71.5 ST-3 71.9 101 
ST-8 69.6 97.4 

ST- 13 74.0 104 

1000 143 ST-4 145 IOI 
ST-9 146 102 

ST-14 153 107 

2000 286 ST-5 289 IOI 
ST-10 280 97.8 
ST-15 300 105 

500 71.5 2PT-MAS- I-ST 72.5 102 
Results were generated using Excel 2010 in full precision mode. Manual calculations 
may difTcr slightly. 

2 Matrix fonilication sample analyzed concurrently with stock solutions. 
3 The mtio or mean measured concentrations or pcnnelhrin to PBO ranged from I: 3.5 to I: 4. 7. 
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Table 3 

Measured Concentrations of Permethrin in Pretest Diluter Verification Samples 

1 ominal ominal 
Sample Sampling 

Measured 
Percent Formulation Pem1ethrin Permethrin 

Concentration Concentration 
Number Time 

Concentration 
of 

(µg/L) (µg a.i./L) 
(701A- l 15-) (Day) 

(µg a. i./L) 1
•
3 Nominal2 

Negative Control Negative Control PT-15 -7 < LOQ 
PT-29 -2 < LOQ 

Solvent Control Solvent Control PT-1 6 -7 < LOQ 
PT-30 -2 < LOQ 

13 0.377 PT-17 -7 0.339 89.8 
PT-31 -2 0.406 108 

25 0.725 PT-18 -7 1.02 141 
PT-32 -2 0.83 1 115 

50 1.45 PT- 19 -7 1.69 11 6 
PT-33 -2 1.6 1 111 

100 2.90 PT-20 -7 3.73 129 
PT-34 -2 4.24 146 

200 5.80 PT-2 1 -7 9.64 166 
PT-35 -2 8.35 144 

1 The limit ofquantitation (LOQ) was 0.240 µg a.i ./L, calculated as the product of the concentration ofthc lowest 
calibration standard (4.00 µg a.i./L) and the dilution factor of the matrix blank samples (0.0600). 

2 Results were generated using Excel 2010 in full precision mode. Manual calculations may diITer slightly. 
3 The ratio of mcnn measured concentrations ofeermcthrin to PBO ran~cd from I: 3.5 to I: 4.7. 
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Table 4 

Measured Concentrations of PBO in Pretest Diluter Verification Samples 

Nominal ominal 
Sample Sampling 

Measured 
Percent 

Formulation PBO PBO 
Concentration Concentration 

Number Time 
Concentration 

of 

(µ~L) (µ~ a.i ./L) 
(701A-l 15-) (Day) 

(µ~ a.i./L)1 omina12 

Negative Control Negative Control PT-15 -7 < LOQ 
PT-29 -2 < LOQ 

Solvent Control Solvent Control PT-16 -7 < LOQ 
PT-30 -2 < LOQ 

13 1.86 PT- 17 -7 2.04 110 
PT-31 -2 2.28 123 

25 3.57 PT- 18 -7 4.05 11 3 
PT-32 -2 4.06 114 

50 7.1 5 PT- 19 -7 7.51 105 
PT-33 -2 8.25 115 

100 14.3 PT-20 -7 14.4 IOI 
PT-34 -2 16.9 11 8 

200 28.6 PT-2 1 -7 27.5 96.4 
PT-35 -2 29.9 105 

1 The limit of quantitat ion (LOQ) was 1.20 µg a. i./L, calculated as the product of the concentration of the lowest 
calibration standard (20.0 µg a.i./L) and the dilution factor of the matrix blank samples (0.0600). 

2 Results were Eenerated usinE Excel 20 I 0 in full ~recision mode. Manual calculations ma2: differ sliEhtly. 
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Table 5 

Measured Concentrations of Pennethrin in Test Solution Samples 

Nominal Nominal Measured Mean Mean 

Formulation Permethrin Sample Sampling Permethrin Percent Measured Permethrin 

Concentration Concentration Number Time Concentration of Permethrin Measured 

(µg/L) (µg a.i./L) (70 1A-l 15-) (Hours) (µg a.iJ L)1 Nominal2 Concentration Percent o f 
(µg a.i ./L) Nominal 

Negative Negative I 0 < LOQ < LOQ 
Control Control 10 48 < LOQ 

17 96 < LOQ 

Solvent Solvent 2 0 < LOQ < LOQ 
Control Control 11 48 < LOQ 

18 96 < LOQ 

13 0.377 3 0 0.336 89.2 0.434 ± 0.129 115 
12 48 0.580 154 CY = 29.7% 
19 96 0.386 102 

25 0.725 4 0 0.704 97.2 0.956 ± 0.36 1 132 
13 48 0.794 110 CY = 37.8% 
20 96 1.37 189 

50 1.45 5 0 1.51 104 1.48 ± 0.266 102 
14 48 1.20 82.5 CV = 18.0% 
21 96 1.73 119 

100 2.90 6 0 3.39 117 3. 12 ± 0.465 108 
15 48 3.38 116 CY = 14.9% 
22 96 2.58 88.9 

200 5.80 7 0 7.0 1 121 7.58 ± 0.806 131 
16 48 8.15 140 CY = 10.6% 
23 96 17.9** 309* 

I The limit of quantitation (LOQ) was 0.240 µg a.i./L, calculated as the product of the concentration of the lowest calibration 
standard (4.00 µg a.i./L) and the dilution factor of the matrix blank samples (0.0600). 

2 Results were generated using Excel 20 I 0 in the full precision mode. Manual calculations may differ s lightly. 
* Not included in mean measured calculation. Analysis for PBO at 96 hours indicates solutions were being delivered at the 

approximate nominal concentration. This value is a statistical outlier. 
** Extraeolated value. 
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Table 6 

Measured Concentrations of PBO in Test Solution Samples 

ominal ominal Measured 
Mean 

Mean 
Formulation PBO Sample Sampling PBO Percent Measured 

Measured 
Concentration Concentration umber Time Concentration of PBO 

Percent of 
(µg/L) (µg ai./L) (701A-l 15-) (Hours) (µg a.iJL) 1 ominal2 Concentration Nominal (µ a.i ./L) 

Negative Negative I 0 < LOQ < LOQ 
Control Control 10 48 < LOQ 

17 96 < LOQ 

Solvent Solvent 2 0 < LOQ < LOQ 
Control Control 11 48 < LOQ 

18 96 < LOQ 

13 1.86 3 0 2.07 111 1.95 ± 0.295 105 
12 48 1.61 86.7 CV = 15.2% 
19 96 2. 16 116 

25 3.57 4 0 3.45 96.5 3.50 ± 0.099 98.0 
13 48 3.43 95.9 CV = 2.82% 
20 96 3.61 IOI 

50 7.15 5 0 8.04 113 6.76 ± 1.37 94.5 
14 48 5.32 74.5 CV = 20.2 
2 1 96 6.92 96.9 

100 14.3 6 0 14.8 103 14 .6 ± 0.200 102 
15 48 14.4 IOI CV = 1.37% 
22 96 14.6 102 

200 28.6 7 0 27.1 95.0 26.8 ± 0.945 93.7 
16 48 25.7 90.0 CV = 3.53% 
23 96 27.5 96.I 

I The limit of quantitation (LOQ) was 1.20 µg a.i./L, calculated as the product o f the concentration of the lowest calibration 
standard (20.0 µg a.i./ L) and the dilution factor of the matrix blank samples (0.0600). 

2 Results were generated using Excel 2010 in the full Erecision mode. Manual calculations max difTer slightlx. 
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Table 7 

Temperature, Dissolved Oxygen and pH of Water in the Test Chambers 

Mean Measured - 4.5 Hour 24 Hours 48 Hours 
Concentration 
(µg Permethrin Tempcrature1 002 Temperature1 002 Temperature1 002 

a.i./L) Replicate ("CJ (mg/L) pH (oC) (mg/L) pH ("C) (mg/L) pH 

Negative Control A 2 1.9 8.7 8. 1 21.8 -- -- 21.9 8.7 8. 1 
8 2 1.9 -- -- 2 1.8 8.6 8.1 21.9 

Solvent Control A 21.9 8.6 8. 1 21.8 -- -- 21.8 8.1 8.1 
8 22.0 _,_ -- 21.8 8.0 8. 1 21.9 

0.434 A 21.9 8.2 8.0 21.8 -- -- 21.8 7.8 8.1 
8 2 1.9 -- -- 21.7 7.7 8.1 21.9 

0.956 A 2 1.9 8.5 8.1 21.8 -- -- 21.8 8.3 8. 1 
8 2 1.9 -- -- 21.7 8. 1 8.2 2 1.8 

1.48 A 2 1.9 8.5 8.1 21.8 -- -- 2 1.8 8.3 8.1 
8 2 1.8 -- -- 21.7 7.9 8.1 21.7 

3.12 A 2 1.9 7.7 8.0 21.8 -- -- 21.8 7.9 8.1 
8 2 1.9 - -- 21.8 7.7 8.1 21.9 

7.58 A 2 1.9 8.1 8.0 21.8 -- -- 2 1.8 8.1 8. 1 
8 21.9 -- -- 2 1.7 7.7 8. 1 2 1.8 

1 Manual temperature measurements. Temperature monitored continuously during the test ranged from 2 1.88 to 22.0 I °C, measured to the nearest 0.0 I °C. 
2 A dissolved oxygen concentration of 8. 7 mg/L represents I 00% saturation at 22°C in freshwater. 
-- No measurement scheduled. 
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Table 7 (Continued) 

Temperature, Dissolved Oxygen and pH of Water in the Test Chambers 

Mean Measured 72 I lours 96 Hours 
C . . I 2 oncentrat1on Temperature DO Temperature DO 

(µg Permethrin a.i./L) Replicate (oC) (mg/L) pH (0 C) (mg/L) .. pH 

Negative Control A -- -- -- 22.0 8. 7 8.0 

Solvent Control 

0.434 

0.956 

1.48 

3. 12 

7.58 

B -- 8.7 8.1 22.0 

A 

B 7.8 

A --
B 7.7 

A --
B 8.2 

A --
B 7.9 

A --
B 7.9 

A 21.83 7.91 

B 21.83 7.83 

8.0 

--
8.0 

--
8.1 

-· 
8.0 

--
8.0 

8.01 

8.03 

22.0 
22.0 

22.0 
22.0 

22.0 
22.0 

7.5 8.0 

7.1 8.0 

7.4 8.0 

7.5 8.0 

7.4 8.0 

1 Manual temperature measurements. Temperature monitored continuously during the test ranged from 21.88 to 22.01 °C, measured to the nearest 
0.0 1°C. 
A dissolved oxygen concentration of 8. 7 mg/L represents I 00% saturation at 22°C in freshwater. 

3 Final measurements were taken at 72 hours and then discontinued due to 100% mortality in the test chamber. 
4 Value not reported due to a data recording error. 
-- No measurement scheduled. 
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Tab le 8 

Specific Conductance. Hardness and Alkalinity 
in the Dilution Water at Test Initiation 

Parameter 

Speci fie Conductance 
(µSiem) 

Hardness 
(mg/L as CaC03) 

Alkalinity 
(mg/L as CaC03) 

Day 0 

334 

132 

182 
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Table 9 

Cumulative Mortality and Observations 

Mean Measured - 4.5 I lours 24 Hours 48 Hours 
Concentration No. 

(µg Permcthrin 
Rep. Exposed No. Dead 1 Observations 2 No. Dead 1 Observations ~ No. Dead 1 Observations 2 

a.i./L) 
Negative Control A 10 0 IOAN 0 10 AN 0 IOAN 

B 10 0 IOAN 0 IOAN 0 IOAN 

Solvent Control A 10 0 IOAN 0 IOAN 0 IOAN 
B 10 0 JOAN 0 JO AN 0 IOAN 

0.434 A JO 0 lOAN 0 IOAN 0 JOAN 
B 10 0 JOAN 0 lOAN 0 JOAN 

0.956 A JO 0 JOAN 0 10AN 0 JOAN 
B JO 0 JOAN 0 JO AN 0 JOAN 

J .48 A JO 0 JOAN 0 IOAN 0 JOAN 
B 10 0 JOAN 0 IOAN 0 JOAN 

3. J2 A JO 0 JOAN 0 IOAN J 2 A; 7 AN 
B JO 0 JOAN 0 IOAN 0 3 A; 7 AN 

7.58 A JO 0 JO AN 0 J A;9AN 7 JN 
B JO 0 JO AN 0 J A;9AN 5 J A; J N;3 R 

1 Cumulative number of dead fi sh. Any mortalities were removed from the test chambers at each observation interval. 
2 Observations of surviving organisms: AN = appear normal; A = surfacing; R = lying on the bottom of the chamber; N = loss of equilibrium. 
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Table 9 (Continued) 

Cumulative Mortal ity and Observations 

Mean Measured 72 Hours 96 Hours Cumulative 
Concentration No. 

(µg Permethrin a.i./L) Rep. Exposed No. Dead 1 Observations 2 No. Dead 1 

Negative Control A 10 0 JOAN 0 
B 10 0 JOAN 0 

Solvent Control A JO 0 JOAN 0 
B JO 0 JOAN 0 

0.434 A JO 0 JOAN 0 
B JO 0 JOAN 0 

0.956 A JO 0 JOAN 0 
B 10 0 JOAN 0 

1.48 A JO 0 JOAN I 
B 10 0 JOAN 0 

3. 12 A JO 8 2A 10 
B 10 8 2AN 9 

7.58 A JO 10 -- 10 
B 10 10 -- 10 

1 Cumulative number of dead fish. Any mortalities were removed from the test chambers at each observation interval. 
2 Observations of surviving organisms: AN = appear normal ; A = surfacing; -- = 100% mortality in the test chamber. 

Observations ~ 
Percent 

Mortality 

JO AN 0 
JOAN 

JOAN 0 
JOAN 

JOAN 0 
JOAN 

JOAN 0 
10 AN 

9AN 5 
10 AN 

-- 95 
I A 

-- 100 
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Table 10 

LCSO Values Based on Mean Measured Test Concentrations 

LC50 
Time (µg Permethrin a.i.IL) 

24 Hours > 7.58 

48 Hours 6.73 

72 Hours 2.47 

96 Hours 2. 15 

95% Confidence Interval 
(µg Permcthrin a.i./L) 

5.36 - 9.36 

1.48 - 3.12 

1.83 - 2.53 

1 95% confidence limits could not be calculated "ilh the monality data obtained. 
A = not applicable: <50% monality precluded statistical calculation of an LC50 value. 

Statistical 
Method 

Probit Analysis 

onlinear Interpolation 1 

Probit Analysis 

3 The LC50 value was estimated using non-linear interpolation between 1.48 and 3.12 µg Permethrin/ L: the 95% 
confidence limits were detcnnined by binomial probability. 
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